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60% 
Ȯɑɐɟɞ ɌɖɞɔɎəɟɪ 

ɜɌɍɚɞɟ əɌɐ ɛɔɗɚɞɌɘɔ 

75%  

ȯɚɞɚɎɧ 

ɔəɎɑɝɞɔɜɚɎɌɞɨ Ɏ 

ɞɑɡəɚɗɚɏɔɔ IoT 

86%  

ɛɔɗɚɞəɧɑ IoT 

ɛɜɚɑɖɞɧ 

ɛɚɐɞɎɑɜɐɔɗɔ 
ɚɒɔɐɌəɔɫ 

ȴɝɞɚɣəɔɖ: LNS Research 2016 ȴɝɞɚɣəɔɖ: Emerson ȴɝɞɚɣəɔɖ: Penton Media 2017 
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ȾȱȶȿɅȴȱ ȹȬȽȾȼȺȱȹȴɋ ȻȼȺȴȳȮȺȰȽȾȮȱȹȹɇɁ 
ȻȼȱȰȻȼȴɋȾȴȵ  
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ȴȹȰȿȽȾȼȴɋ 4.0 ȸȴȼȺȮȺȵ ȺȻɇȾ 

ȶɚəɢɑɛɢɔɫ ȻɌɜɞəɑɜɧ (380) ȰɚɜɚɒəɌɫ ɖɌɜɞɌ ȳɌɖɌɓɣɔɖɔ (>1,000) 
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ȳȬȰȱȼȲȶȬ ȴȷȴ  

ȺȾȽȿȾȽȾȮȴȱ ȺȭȼȬȾȹȺȵ  

ȽȮɋȳȴ 

ȳȬȰȱȼȲȶȬ ȴȷȴ 

ȺȾȽȿȾȽȾȮȴȱ ȰȱȵȽȾȮȴɋ 

Ƚɚɍɧɞɔɑ 

ȼɑɗɑɎɌəɞəɌɫ  

ɚɍɜɌɞəɌɫ 
ɝɎɫɓɨ 

ȳɌɎɑɜɤɑəəɧɕ  

ɌəɌɗɔɓ 

ȽɚɏɗɌɝɚɎɌəəɌɫ  

ɖɚəɞɜɘɑɜɌ ȶɚəɞɜɘɑɜɌ  

ɛɜɔəɚɝɔɞ 
ɩɠɠɑɖɞ 

ȻȺȾȱȼɋȹȹȺȱ Ȯȼȱȸɋ 

ȿ
Ȼȿ
Ʌ
ȱ
ȹ
ȹȬ
ɋ
 Ȯ
ɇȯ
Ⱥ
Ȱ
Ȭ

 

ȴȾȹȱȷȷȱȶȾȿȬȷɈȺȱ ȻȼȺȴȳȮȺȰȽȾȮȺ: ȽȺȶȼȬɅȱȹȴE ɂȴȶȷȬ 

ȻȼȴȹɋȾȴɋ ȴ ȴȽȻȺȷȹȱȹȴɋ ȼȱɄȱȹȴɋ 

ɂ
ȱ
ȹ
ȹ
Ⱥ
Ƚ
Ⱦ
Ɉ

 
Ⱦ
ȼȬ
ȹ
Ƚ
ɀ
Ⱥ
ȼȸ
Ȭ
ɂ
ȴ
ȴ 

Ȯɜɑɘɫ 

ȶɗɪɣɑɎɚɕ ɩɖɚəɚɘɔɣɑɝɖɔɕ ɩɠɠɑɖɞ  

ɛɜɔɘɑəɑəɔɫ ȴəɐɟɝɞɜɔɔ 4.0 (ɔ 

ɢɔɠɜɚɎɔɓɎɢɔɔ Ɏɚɚɍɥɑ) ɓɌɖɗɪɣɌɑɞɝɫ Ɏ 
ɝɚɖɜɌɥɑəɔɔ ɢɔɖɗɌ ɛɜɔəɫɞɔɫ ɜɑɤɑəɔɫ ɔ 

ɌɐɌɛɞɌɢɔɔ. ȴɓɘɑəɑəɔɫ  ɓɌɞɜɌɏɔɎɌɪɞ əɑ ɞɚɗɨɖɚ 

ɔəɒɑəɑɜəɧɕ ɢɔɖɗ  ɜɌɓɜɌɍɚɞɖɔ, ɝɍɚɜɖɔ, 

ɚɍɝɗɟɒɔɎɌəɔɫ ɔ ɝɍɧɞɌ,  əɚ ɔ ɚɞɜɌɒɌɪɞɝɫ əɌ 

ɍɔɓəɑɝ-ɛɚɐɜɌɓɐɑɗɑəɔɫɡ ɔ  ɝɞɜɌɞɑɏɔɔ 

ɖɚɘɛɌəɔɔ əɌ ɜɧəɖɑ. 

ȳȬȰȱȼȲȶȬ ȴȷȴ  

ȺȾȽȿȾȽȾȮȴȱ ȼȱɄȱȹȴɋ 
ȳȬȰȱȼȲȶȬ ȴȷȴ  

ȺȾȽȿȾȽȾȮȴȱ ȬȹȬȷȴȳȬ 
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ȳɌɎɑɜɤɑəəɧɕ ɌəɌɗɔɓ 

         ȶɚəɞɜɘɑɜɌ 

ȺɍɜɌɞəɌɫ ɝɎɫɓɨ 

ȼȱɄȱȹȴɋ ȴȹȰȿȽȾȼȴȴ 4.0 

ɉɠɠɑɖɞ ɖɚəɞɜɘɑɜɧ 

ȰȺȭȬȮȷȱȹȹȺȱ Ȯȼȱȸɋ 

Ȼ
ȼ
ȱ
ȴȸ
ȿ
Ʌ
ȱ
Ƚ
Ⱦ
ȮȬ

 

A 

B 

C 

D 

 Ȼȼȴȸȱȹȱȹȴȱ ȼȱɄȱȹȴȵ 

ȴȹȰȿȽȾȼȴȴ 4.0 Å ȼɌɍɚɞɌ Ɏ ɜɑɒɔɘɑ ɜɑɌɗɨəɚɏɚ Ɏɜɑɘɑəɔ 

Å ȽɔɝɞɑɘəɌɫ ɔəɞɑɏɜɌɢɔɫ A 

B 

C 

D 

ɂ
ȱ
ȹ
ȹ
Ⱥ
Ƚ
Ⱦ
Ɉ

 
Ⱦ
ȼȬ
ȹ
Ƚ
ɀ
Ⱥ
ȼȸ
Ȭ
ɂ
ȴ
ȴ 

Ȯɜɑɘɫ 

Ƚɚɍɧɞɔɑ 

ɉɠɠɑɖɞ ɖɚəɞɜɘɑɜɧ 

Å ȬəɌɗɔɞɔɖɌ ɍɚɗɨɤɔɡ ɐɌəəɧɡ 

Å ȸɌɤɔəəɚɑ ɚɍɟɣɑəɔɑ ɔ ȴȴ 

Å ȽɔɝɞɑɘɌ ɛɚɐɐɑɜɒɖɔ ɛɜɔəɫɞɔɫ ɜɑɤɑəɔɕ 

Å ȬɎɞɚɘɌɞɔɓɌɢɔɫ ɛɜɔəɫɞɔɫ ɜɑɤɑəɔɕ 

Å ɂɔɠɜɚɎɚɕ ɐɎɚɕəɔɖ ɛɜɚɢɑɝɝɚɎ, ɝɔɝɞɑɘ, ɚɜɏɌəɔɓɌɢɔɕ 

Å Ȯɚɓɘɚɒəɚɝɞɨ ɠɔɓɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɔɓ ɢɔɠɜɚɎɚɕ ɞɑəɔ 
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Ȱɗɫ ɟɝɛɑɤəɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ əɑɚɍɡɚɐɔɘɚ:  

ȻɚɐɐɑɜɒɖɌ ɔ ɩɖɝɛɑɜɞəɧɕ 
Ɏɓɏɗɫɐ 

ɝɚ ɝɞɚɜɚəɧ ɐɚɎɑɜɑəəɚɏɚ 
ɛɌɜɞəɑɜɌ 

ȸɑɞɚɐɚɗɚɏɔɫ 

ȬəɌɗɔɓ 

Ⱦȳ 
Ȼɔɗɚɞ-ɛɜɚɑɖɞɧ 

ȰɚɜɚɒəɌɫ ɖɌɜɞɌ 

ɝɛɚɝɚɍɌ ɐɚɝɞɔɒɑəɔɫ ɢɑɗɑɕ 

Ȼɚɐɡɚɐɫɥɔɑ ɛɜɔɘɑɜɧ 
ɜɑɌɗɔɓɌɢɔɔ 
ɐɗɫ ɛɚɗɟɣɑəɔɫ ɍɧɝɞɜɚɕ 

ɚɞɐɌɣɔ 

ȽɞɜɌɞɑɏɔɫ ɞɜɌəɝɠɚɜɘɌɢɔɔ 
əɌ ɍɌɓɑ ɢɑɗɑɕ 

ȭɔɓəɑɝ 

ɞɜɌəɝɠɚɜɘɌɢɔɫ 
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ˮ˿˿˶˩˨˻ˤˢ˹ˮ˩ acatech 

ˮ͔ͤ͒ͫ͟ ͘ ͔͙ͪͦͫͭ͡  
ˮ͙͙ͤ͒ͯͫͭͪ 4.0 

͍͔͙͔̂ͨͪ͊ͤ͡ ͼ͙ͺ͍ͪͦ·ͣ  
͔͍͙͔ͨͪͦ͋ͪ͊ͦ͊ͤͣ͘ ͟ ͙͚ͦͣͨ͊ͤ 
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ȸȱȾȺȰȺȷȺȯȴɋ ȻȺȰȯȺȾȺȮȶȴ ȶ ɂȴɀȼȺȮȴȳȬɂȴȴ 

 

 

˾͊ͪ͊͋ͦͭ͊͘͟ 

˽͙͍͍ͪͦͦ͒ͫͭͦ͘  

˶͎͙͙ͦͫͭ͊͟  

˻͙͍͙͔͋ͫͯ͗͊ͤ͡  

˸͔͙͎͊ͪͭͤ͟ ͙ ͨ ͙ͪͦ͒͊͗ 

ˮͫͻͦ͒ͤ·͔ ͒͊ͤͤ·͔ ˸͔͎͙ͭͦ͒ͦͦ͡;͔͙͚ͫ͟ ͊ ͙ͤ͊͘͡ ˾͔ͯ͘͡Έͭ͊ͭ 

˹͔͒ͦͫͭ͊Ό΅͙͔  
͍ͦͣͦ͗ͤͦͫ͘ ͙ͭ 

ˬ͔͔͊ͣ͡·͔  

͔͙͔͍ͨͪͣͯ̈́ͫͭ͊ 

 
˽͊ͤ͡ ͔͚͍͙͚͒ͫͭ  ͨͦ 

ͼ͙ͺ͍ͪͦͦͣͯ  

͔͍͙ͨͪͦ͋ͪ͊ͦ͊ͤ͘Ό, ́  ˭

ˢ͙ͤ͊͘͡  

͔ͤ͒ͦ ;͔ͭ ͍ͦ 

ˮ͔ͣΌ΅͙͔ͫΎ  
͍ͦͣͦ͗ͤͦͫ͘ ͙ͭ ˾͔͙͍͊ͦ͊ͤͤ͘͡·͔  

͔ͭͻ͎͙͙ͤͦͦ͡ ͙ ͫ ͙͔ͫͭͣ· 

˴͙͍ͦͪͨͦͪ͊ͭͤ͊Ύ  
͔͎͙ͫͭͪ͊ͭΎ 

ȬəɌɗɔɓɔɜɟɑɘɧɑ  

əɌɛɜɌɎɗɑəɔɫ 

ȸɑɞɚɐ ɌəɌɗɔɓɌ 
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ȽȾȿȻȱȹȴ ȼȬȳȮȴȾȴɋ ȴȹȽȾȼȿȸȱȹȾȺȮ 
ɂȴɀȼȺȮȴȳȬɂȴȴ ȴ ȴȹȰȿȽȾȼȴȴ 4.0,  
6 ȽȾȿȻȱȹȱȵ ȮȹȱȰȼȱȹȴɋ 

 ʀ
ʥ
ʜ
ʝ
ʢ
ʩ
 
ʟ
ʨ
ʝ
ʣ
ʦ
ʩ
ʪ
ʠ
 
ʀ
ʥ
ʜ
ʫ
ʩ
ʪ
ʨ
ʠ
ʠ
 
4
.
0

 

 ʎ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪ
ʴ
 
ʜ
ʣ
ʷ
 
ʙ
ʠ
ʟ
ʥ
ʝ
ʩ
ʘ

 

 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ 
ʇʨʝʜʩʢʘʟʫ-

ʝʤʦʩʪʴ 

ʉʘʤʦ-

ʢʦʨʨʝʢʮʠʷ 

ʀʥʜʫʩʪʨʠʷ 3.0 

ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ? 
ñɺʠʜʠʤ ʧʨʦʙʣʝʤʫ 

ʩʨʘʟʫ, ʨʝʘʛʠʨʫʝʤ 

ʦʧʝʨʘʪʠʚʥʦò 

ʅʘʛʣʷʜʥʦʩʪʴ 

ʀʥʜʫʩʪʨʠʷ 4.0 

ʊʨʘʝʢʪʦʨʠʷ ʨʘʟʚʠʪʠʷ 

ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ 

ʅʘʣʠʯʠʝ ʠʥʬ.  

ʉʠʩʪʝʤ,  

ʯʘʩʪʠʯʥʦʝ 

ʦʙʲʝʜʠʥʝʥʠʝ ʠʭ 

ʀʥʜʫʩʪʨʠʷ 4.0 

ʇʦʯʝʤʫ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ? 

ʏʪʦ ʧʨʦʠʟʦʡʜʝʪ? 

ʂʘʢ ʨʝʘʣʠʟʦʚʘʪʴ ʩʘʤʦ-

ʥʘʩʪʨʦʡʢʫ ʧʨʦʠʟʚʦʜʩʪʚʘ? 

ñɺʠʜʠʤ ʧʣʘʥ-ʬʘʢʪ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ. KPIò 

ñʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʮʝʥʘʨʠʝʚ, 

ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴò 

ñʉʘʤʦʦʧʪʠʤʠʟʘʮʠʷò 

5 

6 

3 

4 

1 

2 
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4 Ƚɀȱȼɇ ȼȬȳȮȴȾȴɋ ȶȺȸȻȬȹȴȴ Ȯ ȴȹȰȿȽȾȼȴȴ 4.0 

6 ʋʨʦʚʥʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʟʨʝʣʦʩʪʴ ʢʦʤʧʘʥʠʠ ʚ ʀʥʜʫʩʪʨʠʠ 4.0 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ɿʘʤʝʱʝʥʠʝ ʨʫʯʥʦʛʦ ʪʨʫʜʘ. 

1 

2 

3 

4 

5 

6 

IT ʩʠʩʪʝʤʳ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʳ. 

ɹʠʟʥʝʩ ʧʨʦʮʝʩʩʳ ʦʪʨʘʞʝʥʳ ʚ ʀʊ ʩʠʩʪʝʤʘʭ. 

ʇʦʷʚʣʝʥʠʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ (ʪʝʥʠ)  

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʈʝʰʝʥʠʷ ʥʘ ʜʘʥʥʳʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʧʨʦʠʩʭʦʜʷʱʠʭ ʩʦʙʳʪʠʡ. 

ɸʥʘʣʠʪʠʢʘ.  

ʂʦʤʧʘʥʠʠ ʟʥʘʶʪ, ʯʪʦ ʩʣʫʯʠʪʩʷ ʚ ʙʫʜʫʱʝʤ. 

ʈʝʰʝʥʠʷ ʥʘ ʧʨʦʛʥʦʟʥʳʭ ʩʮʝʥʘʨʠʷʭ. ML 

ʂʦʤʧʘʥʠʠ ʘʚʪʦʥʦʤʥʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ. 

ʉʠʩʪʝʤʳ ʧʦʣʥʦʩʪʴʶ ʧʨʠʛʦʜʥʳ ʢ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʝ. 

<<<<< < 

5 

6 

3 

4 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʉʠʩʪʝʤʳ 

ʂʫʣʴʪʫʨʘ ʦʨʛʘʥʠʟʘʮʠʠ 

1 

2 

ʄʘʪʝʨʠʘʣʴʥʳʝ ʠ 

ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʅʘʛʣʷʜʥʦʩʪʴ 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ 

ʇʨʝʜʩʢʘʟʫʝʤʦʩʪʴ 

ʉʘʤʦʢʦʨʨʝʢʮʠʷ 

ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ 

ʉʚʷʟʘʥʥʦʩʪʴ 
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ȴəɒɔəɔɜɔəɏ 

ȱɐɔəɧɕ ɔɝɞɚɣəɔɖ ɐɌəəɧɡ, 
ɉɗɑɖɞɜɚəəɌɫ ɝɞɜɟɖɞɟɜɌ 
ɔɓɐɑɗɔɫ, ɩɗɑɖɞɜɚəəɧɕ ɘɌɖɑɞ 
ɔɓɐɑɗɔɫ, ɢɔɠɜɚɎɚɕ ɐɎɚɕəɔɖ, 

ȽɚɎɘɑɝɞəɌɫ ɛɌɜɌɗɗɑɗɨəɌɫ 
ɜɌɍɚɞɌ Ɏɝɑɡ ɟɣɌɝɞəɔɖɚɎ 
ɛɜɚɑɖɞɌ 

 

ȺɛɞɔɘɔɓɌɢɔɫ ɚɍɝɗɟɒɔɎɌəɔɫ 
ɚɍɚɜɟɐɚɎɌəɔɫ 
Ƚəɔɒɑəɔɑ ɓɌɞɜɌɞ əɌ 
ɚɍɝɗɟɒɔɎɌəɔɑ ɔ ɝɚɖɜɌɥɑəɔɑ 
əɑɓɌɛɗɌəɔɜɚɎɌəəɧɡ ɚɞɖɌɓɚɎ 
ɚɍɚɜɟɐɚɎɌəɔɫ 

ɉɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɔɓɎɚɐɝɞɎɌ 
ȻɚɎɧɤɑəɔɑ ɚɛɑɜɌɢɔɚəəɚɕ 
ɩɠɠɑɖɞɔɎəɚɝɞɔ, ɝɚɖɜɌɥɑəɔɑ 
ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ ɓɌɞɜɌɞ, 
ɝɚɖɜɌɥɑəɔɑ Ɏɜɑɘɑəɔ əɌ 
ɛɜɚɔɓɎɚɐɝɞɎɚ ɔ ɚɍɑɝɛɑɣɑəɔɑ 
ɖɌɣɑɝɞɎɌ  

ȻɗɌəɠɌɖɞəɧɕ ɌəɌɗɔɓ Ɏ ɜɑɌɗɨəɚɘ 
Ɏɜɑɘɑəɔ 

ȽɑɜɎɔɝ 
ȼɌɓɜɌɍɌɞɧɎɌɞɨ əɚɎɧɑ ɛɜɚɐɟɖɞɧ, 
ɟɝɗɟɏɔ ɔ ɍɔɓəɑɝ-ɘɚɐɑɗɔ, ɖɚɞɚɜɧɑ 
ɚɍɑɝɛɑɣɔɎɌɪɞ əɚɎɧɑ Ɏɚɓɘɚɒəɚɝɞɔ 
ɛɚɗɟɣɑəɔɫ ɐɚɡɚɐɌ. 

Ȼɜɚɐɟɖɞ ɖɌɖ ɝɑɜɎɔɝ  

çȹɌ 1 ɐɚɗɗɌɜ ɛɜɔɍɧɗɔ ɝ ɛɜɚɐɌɒɔ 
12 ɐɚɗɗɌɜɚɎ ɓɌ ɚɍɝɗɟɒɔɎɌəɔɑè 

ȹȬȻȼȬȮȷȱȹȴɋ ȼȺȽȾȬ 

PRODUCTS  |  PEOPLE  | PROCESSES 

ȻɜɚɐɌɒɔ & ȸɌɜɖɑɞɔəɏ 
ȮɔɜɞɟɌɗɨəɧɑ ɐɑɘɚəɝɞɜɌɢɔɔ 
ɛɜɚɐɟɖɞɚɎ Ɏ ɐɚɛɚɗəɑəəɚɕ 
ɜɑɌɗɨəɚɝɞɔ. ȮɓɌɔɘɚɐɑɕɝɞɎɔɑ 
ɛɚɞɜɑɍɔɞɑɗɫ ɝ ɔɓɐɑɗɔɑɘ, 
ɎɌɜɔɌɞɔɎəɌɫ ɘɚɐɑɗɨ 

Ⱦɑɡəɚɗɚɏɔɫ 

ȱɐɔəɧɕ ɔɝɞɚɣəɔɖ ɐɌəəɧɡ, 
ȾɑɡəɚɗɚɏɔɣɑɝɖɌɫ ɉɗɑɖɞɜɚəəɌɫ 
ɝɞɜɟɖɞɟɜɌ əɌ ɚɝəɚɎɑ 
ȶɚəɝɞɜɟɖɞɚɜɝɖɚɕ 

Ⱦɑɡəɚɗɚɏɔɣɑɝɖɔɑ ɔəɝɞɜɟɖɢɔɔ 

ȼɌəəɑɑ ɝɚɏɗɌɝɚɎɌəɔɑ 

ȽɎɫɓɨ ɝ ERP 
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ȴȹȹȺȮȬɂȴȺȹȹȬɋ ȻȷȬȾɀȺȼȸȬ 

ȽɑɕɣɌɝ   

L3 
ȴɝɛɚɗəɑəɔɑ  
(MES / MOM)  

L2 
ȹɌɍɗɪɐɑəɔɑ 
(HMI-SCADA) 

L1 
ȰɌɞɣɔɖɔ ɔ ɖɚəɞɜɚɗɗɑɜɧ 

(PLC) 

L4/

L5 

ȿɛɜɌɎɗɑəɔɑ 
(ERP, SCM, PLM) 
ȻɗɌəɔɜɚɎɌəɔɑ 

ȮɚɓɎɜɌɞ 

ɔəɎɑɝɞɔɢɔɕ 

Ȱɔɜɑɖɢɔɫ ȺɍɝɗɟɒɔɎɌəɔɑ ȶɌɣɑɝɞɎɚ ȺɛɑɜɌɞɚɜɧ 

ÅȽɍɚɜ ɐɌəəɧɡ ɝɚ Ɏɝɑɡ ɎɔɐɚɎ 
ɚɍɚɜɟɐɚɎɌəɔɫ ɔ ɝɔɝɞɑɘ 

Åȶɚəɞɜɚɗɨ Ɏ ɜɑɌɗɨəɚɘ Ɏɜɑɘɑəɔ 

ÅȼɚɗɑɎɚɕ ɐɚɝɞɟɛ 

ÅȻɜɚɏəɚɓ 

Åȸɚɍɔɗɨəɧɕ ɐɚɝɞɟɛ 

Å ȰɚɛɚɗəɑəəɌɫ ɜɑɌɗɨəɚɝɞɨ 

ȴəəɚɎɌɢɔɚəəɌɫ ɛɗɌɞɠɚɜɘɌ 

ȻɗɌɞɠɚɘɌ 

 

Ⱥɍɦɑɐɔəɫɑɞ 

Ɏɝɑ  
ɐɌəəɧɑ 

ɛɜɑɐɛɜɔɫɞɔɫ 

ȻɚɝɞɌɎɥɔɖɔ ȽɜɑɐɌ ȷɚɏɔɝɞɔɖɌ ȴəɠɚɜɘɌɢɔɚəəɧɑ  

ɝɔɝɞɑɘɧ 

% 
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ÅçɂɔɠɜɚɎɚɕ ɢɑɡè, çɂɔɠɜɚɎɌɫ 
ɛɜɚɔɓɎɚɐɝɞɎɑəəɌɫ ɗɔəɔɫè 
ï ȽɎɚɐəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɛɜɚɔɓɎɚɐɝɞɎɌ 

ï MES light 

ï ȸɚəɔɞɚɜɔəɏ ɚɍɚɜɟɐɚɎɌəɔɫ 

ï ȸɚəɔɞɚɜɔəɏ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ï ȬəɌɗɔɞɔɖɌ 

ï ȻɜɑɐɝɖɌɓɌəɔɑ ɛɚɗɚɘɚɖ 

ï ȴəɝɞɜɟɖɢɔɔ Ɏ ɐɚɛɚɗəɑəəɚɕ ɜɑɌɗɨəɚɝɞɔ 

ÅȼɌɓɜɌɍɚɞɖɌ çȿɘəɧɡ ɔɓɐɑɗɔɕè 

ÅɂɔɠɜɚɎɚɑ ɛɜɚɑɖɞɔɜɚɎɌəɔɑ ɔ 
ɛɜɚɔɓɎɚɐɝɞɎɚ. ɂɔɠɜɚɎɧɑ ɐɎɚɕəɔɖɔ 

 

 

Ȼȼȴȸȱȼɇ ȾȴȻȺȮɇɁ ȼȱɄȱȹȴȵ 
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50% 
ȽɚɖɜɌɞɔɗɚɝɨ 
Ɏɜɑɘɫ ɜɌɓɜɌɍɚɞɖɔ 
əɚɎɚɏɚ ɝɛɟɞəɔɖɌ 

60% 
ȽɚɖɜɌɞɔɗɚɝɨ 
Ɏɜɑɘɫ 
ɟɎɑɐɚɘɗɑəɔɫ ɚɍ 
ɔɓɘɑəɑəɔɔ 
ɔəɒɑəɑɜəɧɡ 
ɐɌəəɧɡ 

ȼȶɂ ȻȼȺȯȼȱȽȽ 
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Ȼɚɗəɚɑ ɢɔɠɜɚɎɚɑ ɚɛɔɝɌəɔɑ ɔɓɐɑɗɔɫ Ɏ PLM-ɝɔɝɞɑɘɑ əɌ ɚɝəɚɎɑ 3D ɝ ɛɜɔɎɫɓɌəəɚɕ 
ɖ əɑɘɟ ɐɚɖɟɘɑəɞɌɢɔɑɕ ɛɚ ɛɜɚɢɑɝɝɌɘ ȶȾȻȻ ɝ ɟɣɑɞɚɘ ɔɝɞɚɜɔɔ ɔɓɘɑəɑəɔɕ. Ƚɜɚɖ 
ɜɌɓɜɌɍɚɞɖɔ ɔ ɔɓɏɚɞɚɎɗɑəɔɫ əɚɎɚɕ ɞɟɜɍɔəɧ ȶɛ-77 ɝɚɖɜɌɞɔɗɝɫ Ɏ 4 ɜɌɓɌ. 

ȿȼȬȷɈȽȶȴȵ Ⱦȿȼȭȴȹȹɇȵ ȳȬȮȺȰ 

Digital Prototype ʈʩʧʡʠʛʧʝʪʫʛʧ ʈʞʩʪʧʦʙʤ ʉʙʠʩʙʚʧʫʣʙ 

ʉʞʙʤʵʦʧʞ ʁʠʝʞʤʡʞ ʈʩʧʯʞʪʪʴ ʏʡʭʩʧʛʧʢ ʅʙʣʞʫ ʁʠʝʞʤʡʸ 
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Ȼȼȴȸȱȼ FLOWSERVE (ȮȺȽȻȼȺȴȳȮȱȰȞȹ ȻȾȽ Ȯ ȼȺȽȽȴȴ) 
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ð Justin Hester, Senior Researcher, Hirotec  

ȿȮȱȷȴɃȱȹȴȱ ȻȼȺȴȳȮȺȰȴȾȱȷɈȹȺȽȾȴ (ȻȴɅȱȮȬɋ 
ȻȼȺȸɇɄȷȱȹȹȺȽȾɈ) 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɝɚɎɚɖɟɛəɧɡ ɐɌəəɧɡ IT ɔ OT ɝɔɝɞɑɘ ɔ 
ɔəɞɑɗɗɑɖɞɟɌɗɨəɚɏɚ ɚɛɑɜɌɢɔɚəəɚɏɚ ɟɛɜɌɎɗɑəɔɫ 
ɟɎɑɗɔɣɔɎɌɑɞ ɛɜɚɔɓɎɚɐɔɞɑɗɨəɚɝɞɨ əɌ 5-8% 
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Ƚɗɚɒəɚɝɞɔ ɛɜɔ ɝɘɑəɑ ɚɝəɌɝɞɖɔ 

ɛɜɔɎɚɐɔɗɔ ɖ ɛɜɚɝɞɚɫɘ  

 

ȼɑɤɑəɔɑ ɍɧɗɚ ɔɝɛɚɗɨɓɚɎɌəɚ ɐɗɫ ɝɍɚɜɌ, 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ  əɌɝɞɜɚɑɖ ɔəɝɞɜɟɘɑəɞɌ, 

ɞɚɣəɚɝɞɔ ɚɍɜɌɍɚɞɖɔ, ɖɚəɞɜɚɗɫ əɌɏɜɟɓɖɔ 

ɛɜɔ ɜɑɓɌəɔɔ ɔ ɐɜɟɏɔɡ ɠɌɖɞɚɜɚɎ, Ɍ ɞɌɖɒɑ 

ɔɡ ɎɓɌɔɘɚɝɎɫɓɔ ɝ ɝɚɖɜɌɥɑəɔɑɘ Ɏɜɑɘɑəɔ 

ɍɑɓɚɞɖɌɓəɚɕ ɜɌɍɚɞɧ ɔ ɎɌɜɔɌəɞəɚɝɞɔ.  

 

Ƚ ɛɚɘɚɥɨɪ ɐɌəəɚɕ ɔəɠɚɜɘɌɢɔɔ 

ɝɔɝɞɑɘɌ ɎɧɫɎɗɫɗɌ ɛɜɔɣɔəɟ ɛɜɚɍɗɑɘ ɐɚ 

ɔɡ ɎɚɓəɔɖəɚɎɑəɔɫ ɔ ɜɑɖɚɘɑəɐɚɎɌɗɌ 

ɖɚɜɜɑɖɞɔɜɟɪɥɔɑ ɐɑɕɝɞɎɔɫ ɐɗɫ 

ɚɍɚɜɟɐɚɎɌəɔɫ. 

 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɟɎɑɗɔɣɔɗɚɝɨ Ɏɜɑɘɫ 

ɍɑɓɚɞɖɌɓəɚɕ ɜɌɍɚɞɧ. 

 

ȻȺȮɇɄȱȹȴȱ ȻȺȶȬȳȬȾȱȷɋ ȹȱȻȼȱȼɇȮȹȺȵ ȼȬȭȺȾɇ 
ȻȼȺȴȳȮȺȰȽȾȮȱȹȹȺȵ ȷȴȹȴȴ ȳȬ ȽɃȱȾ ȻȼȺȳȼȬɃȹȺȽȾȴ 
ȰȬȹȹɇɁ ȴ ȻȼȱȰȴȶȬȾȴȮȹȺȵ ȬȹȬȷȴȾȴȶȴ 

ɸʥʘʣʠʟ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʧʨʠʯʠʥ ɺʳʷʚʣʝʥʠʝ ʤʝʩʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʥʝʧʦʣʘʜʦʢ ʠ ʧʨʠʥʷʪʠʝ  

ʦʪʚʝʪʥʳʭ ʜʝʡʩʪʚʠʡ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ 

ʧʦʣʦʤʢʠ. 

ʋʣʫʯʰʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ 
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49 

SOLAR TURBINE 



CNB ȿȽȶȺȼȴȷȺ ȻȼȺȴȳȮȺȰȽȾȮȺ ȳȬ ȽɃȱȾ 
ɂȴɀȼȺȮȺȯȺ ȻȷȬȹȴȼȺȮȬȹȴɋ 

çȼɑɤɑəɔɑ ɛɚ 

ɛɗɌəɔɜɚɎɌəɔɪ 

ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ ɢɑɛɚɣɑɖ 

ɛɚɓɎɚɗɔɗɚ ɟɝɖɚɜɔɞɨ 

ɛɜɚɢɑɝɝɧ ȹȴȺȶȼ ɔ 

ɛɜɚɔɓɎɚɐɝɞɎɌè 

çȼɑɤɑəɔɑ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ 

əɌɤɑɘɟ ɛɚəɔɘɌəɔɪ Ɏ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɟɗɟɣɤɔɞɨ 

ɛɚɐɡɚɐ ɖ ɛɜɚɔɓɎɚɐɝɞɎɟè 

CNB 

23 
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ȹȱȻȼȱȼɇȮȹȺȱ ȽȺȮȱȼɄȱȹȽȾȮȺȮȬȹȴȱ ȻȺ ȬȶȾȿȬȷɈȹȺȵ 
ȴȹɀȺȼȸȬɂȴȴ 

ATI Allvac   - ɘɔɜɚɎɚɕ ɗɔɐɑɜ Ɏ ɛɜɚɔɓɎɚɐɝɞɎɑ ɝɎɑɜɡɛɜɚɣəɧɡ ɝɛɗɌɎɚɎ 
əɌ ɚɝəɚɎɑ əɔɖɑɗɫ ɔ ɖɚɍɌɗɨɞɌ, ɞɔɞɌəɚɎɧɡ ɝɛɗɌɎɚɎ ɔ ɝɛɑɢɔɌɗɨəɧɡ 
ɝɞɌɗɑɕ ɐɗɫ Ɍɩɜɚɖɚɝɘɔɣɑɝɖɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ, əɑɠɞɫəɚɕ ɔ 
ɏɌɓɚɎɚɕ ɚɞɜɌɝɗɔ ɔ ɘɑɐɔɢɔəɧ. 

ThingWorx ɍɧɗ ɎɧɍɜɌə ɖɚɘɛɌəɔɑɕ Allvac Manufacturing ɔ ɑɑ ɝɗɟɒɍɚɕ IT Ɏ ɖɌɣɑɝɞɎɑ ɔəɞɑɏɜɌɗɨəɚɕ ɣɌɝɞɔ ɔɡ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɕ 
ɝɔɝɞɑɘɧ 

24 
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ȰȺȼȺȲȹȬɋ ȶȬȼȾȬ ȻȼȺȴȳȮȺȰȽȾȮȱȹȹȺȯȺ ȻȼȱȰȻȼȴɋȾȴɋ 
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CAD/CAm/CAe Observer #4 (128) /  2019  6 

ȸȬɄȴȹȺȽȾȼȺȱȹȴȱ   ȴ   ȽȸȱȲȹɇȱ   ȺȾȼȬȽȷȴ 

ȵɖɋɆɒɇəɑɆ 
șȸȳ ȼȻȫȱȫɉȽȼɊ ȼ Ƚȫȵȳȷȳ 

ȳȮȻȹȵȫȷȳ  ȭɆȼɃȰȴ  ȶȳȮȳ, ȵȫȵ 
Daimler  (Mercedes),  Volks  
wagen Group  (MAN /Scania ), 
IVECO,  PACCAR  ȳ   ȯȻȾ- 
Ȯȳȷȳ,   ȻȫȬȹȽȫɊ   ȭ  ȹȽȻȫȼȶȳ, 
ȺȻȰȽȰȻȺȰȭȫɉɄȰȴ ȼȰȻɇȰȲȸȾɉ  
ȽȻȫȸȼȿȹȻȷȫɁȳɉ. țȰɂɇ ȳȯȰȽ  
ȹ  ȽɊȱȰȶɆɀ  ȮȻȾȲȹȭȳȵȫɀ  ȳ ȹ 
Volvo Group, ȹȯȸȹȴ  ȳȲ  ȭȰ- 
ȯȾɄȳɀ ȵȹȷȺȫȸȳȴ ȮȶȹȬȫȶɇȸȹ- 

Ȯȹ  ȻɆȸȵȫ,  Ƚȹȶɇȵȹ  ɂȽȹ  ȺȻȰȭȲȹɃȰȯɃȰȴ  Ⱥȹ ȻȫȲȷȰȻȾ 
Daimler   Trucks   Group   (ȺȹȯȻȫȲȯȰȶȰȸȳȰ  ȵȻȾȺȸȹ- 
ȽȹȸȸȫȱȸɆɀ  ȮȻȾȲȹȭȳȵȹȭ  ȵȹȸɁȰȻȸȫ  Daimler  AG. ï 
Ȼɜɔɘ. ɜɑɐ.). 
ȝȫȵȳȰ  ȽȰȸȯȰȸɁȳȳ,  ȵȫȵ ȺȰȻȰɀȹȯ  ȸȫ ɈȶȰȵȽȻȳɂȰȼ- 

ȵȾɉ  ȽɊȮȾ,  ȺȹɊȭȶȰȸȳȰ  ȫȭȽȹȸȹȷȸɆɀ  ȽȻȫȸȼȺȹȻȽȸɆɀ 
ȼȻȰȯȼȽȭ, ȳȸȽȰȻȸȰȽȫ ȭȰɄȰȴ (IoT ) ȳ ȯȻȾȮȳɀ ȽȰɀȸȹȶȹ-  
Ȯȳȴ, ȹȵȫȲȫȶȳ ȹȮȻȹȷȸȹȰ ȭȶȳɊȸȳȰ ȸȫ ȳȲȷȰȸȰȸȳȰ ȵȫȵ  
ȼȫȷȳɀ ȮȻȾȲȹȭȳȵȹȭ, Ƚȫȵ ȳ ȺȻȹɁȰȼȼȹȭ ȳɀ  ȻȫȲȻȫȬȹȽȵȳ 
ȳ ȺȻȹȳȲȭȹȯȼȽȭȫ. 
ȕȹȸɁȰȺɁȳɊ Industry  4.0  ȾȱȰ ȳȲȷȰȸȳȶȫ ȷȸȹȮȹȰ, 

ȸȹ ɈȽȹ ȬɆȶ ȺȻȹȼȽȹ ȶȰȮȵȳȴ ȭȰȽȰȻȹȵ Ⱥȹ ȼȻȫȭȸȰȸȳɉ  ȼ 
Ƚȹȴ ȬȾȻȰȴ, ȵ ȵȹȽȹȻȹȴ ȹȽȻȫȼȶɇ ȮȹȽȹȭȳȽȼɊ  ȼȰȴɂȫȼ. 
Șȹ ȵȫȵ ȭɆȮȶɊȯȳȽ ȯȹȻȹȮȫ ȵ ȿȫȬȻȳȵȫȷ ȚȻȹȷɆɃ-  

ȶȰȸȸȹȼȽȳ 4.0? ȕȫȵ ȺȹȭȶȳɊȰȽ ȸȫ ȺȶȫȽȿȹȻȷɆ ȯȶɊ  
ȻȫȲȻȫȬȹȽȵȳ ȳ ȺȻȹȳȲȭȹȯȼȽȭȫ ȳȲȯȰȶȳȴ Ƚȹ, ɂȽȹ ɀȭȫȽȵȫ 
ȢȰȽȭȰȻȽȹȴ   ȺȻȹȷɆɃȶȰȸȸȹȴ   ȻȰȭȹȶɉɁȳȳ ȼȽȫȸȹȭȳȽ- 
ȼɊ ȭȼɋ ȬȹȶȰȰ  ȱȰȼȽȵȹȴ? ȓ ȵȫȵȹȭȫ Ȼȹȶɇ  ɂȰȶȹȭȰȵȫ  ȭ 
ȫȭȽȹȷȫȽȳȲȳȻȹȭȫȸȸȹȴ ȼȻȰȯȰ, ȵȹȽȹȻȾɉ, Ⱥȹ ȭȼȰȴ ȭȳ-  
ȯȳȷȹȼȽȳ, ȺȻȰȯȶȹȱȫȽ ɁȰɀȫ ȬȾȯȾɄȰȮȹ? 
Ȟ ȳȲȮȹȽȹȭȳȽȰȶɊ ȮȻȾȲȹȭȳȵȹȭ Volvo ȺȻȹȳȲ- 

ȭȹȯȼȽȭȰȸȸɆȰ  ȹȺȰȻȫɁȳȳ  ȾȱȰ  ȯȭȳȸȾȶȳȼɇ  ȭ  ȺȾȽɇ ȵ 
Industry 4.0 ï  ɈȽȹ ȹȽȸȹȼȳȽȼɊ ȵȫȵ ȵ ȭȳËȯȰȸȳɉ,  Ƚȫȵ ȳ 
ȺȻȫȵȽȳȵȰ. 
ȚȹȲȸȫȵȹȷɇȽȰȼɇ  ȼ  Tomas Mºrk, ȯȳȻȰȵȽȹȻȹȷ Ⱥȹ 

ȼȽȻȫȽȰȮȳȳ ȺȹȯȻȫȲȯȰȶȰȸȳɊ Group Trucks  Operations  

(GTO), ȰȮȹ ȵȹȶȶȰȮȹȴ Claus Biller , ȯȳȻȰȵȽȹȻȹȷ   Ⱥȹ 
ȫȻɀȳȽȰȵȽȾȻȰ, ȳ ȯȻȾȮȳȷȳ ȼȹȽȻȾȯȸȳȵȫȷȳ ȵȹȷȺȫȸȳȳ  
Volvo . șȸȳ ȾȱȰ ȸȫɂȫȶȳ ȻȫȬȹȽȫȽɇ ȼ ȬȹȶɇɃȳȷȳ ȯȫȸ-  
ȸɆȷȳ, ȫȸȫȶȳȽȳȵȹȴ ȳ ȯȻȾȮȳȷȳ ȽȰɀȸȹȶȹȮȳɊȷȳ, ȹȽ-  
ȸȹȼɊɄȳȷȳȼɊ ȵ IoT, ȫȭȽȹȷȫȽȳȲȫɁȳȳ ȺȻȹȳȲȭȹȯȼȽȭȫ,  
òȹȲȰȻȫȷ ȯȫȸȸɆɀó (Data  Lakes ) ȳ ȷȹȬȳȶɇȸɆȷ ȻȰ-  
ɃȰȸȳɊȷ. 
òȨȽȹ ȼȹȭȼȰȷ ȸȰ ȺȻȹȼȽȹó, ï Ƚȫȵȹȭ ȳɀ ȷȰȼȼȰȯȱ.  
òȚȰȻȰȯ  ȽȰȷ  ȵȫȵ ȼȽȫȸȰȽ  ȶȾɂɃȰ,  ȼȽȫȸȹȭȳȽȼɊ ȭȼɋ 

ɀȾȱȰ, ȸȹ ȭ ȵȹȸɁȰ ȵȹȸɁȹȭ ȭȼɋ ȬȾȯȰȽ ȯȰȴȼȽȭȳȽȰȶɇȸȹ  
ɀȹȻȹɃȹó, ï ȹȬȸȫȯȰȱȳȭȫȰȽ Ȯ-ȸ Mºrk . 
șȬȶȫȯȫɊ ȹȬɃȳȻȸɆȷ ȸȫȼȶȰȯȼȽȭȹȷ ȭ ȼȭȹɋȷ Ȼɉȵ-  

ȲȫȵȰ, ȺȹȯȻȫȲȯȰȶȰȸȳȰ Volvo GTO ȸȳȵȹȳȷ ȹȬȻȫȲȹȷ  
ȸȰ ȼɅȰɀȫȶȹ ȼ ȷȫȮȳȼȽȻȫȶȳ; ȼȽȫȻȹȰ ȳ ȸȹȭȹȰ ȯȹȶȱȸɆ  
ȯȭȳȮȫȽɇȼɊ ȺȫȻȫȶȶȰȶɇȸȹ, ɃȫȮ Ȳȫ ɃȫȮȹȷ ȳȸȽȰȮȻȳ-  
ȻȾɊȼɇ ȭ ȺȰȻȰȯȹȭȾɉ ȼȫȷȹȻȰȮȾȶȳȻȾȰȷȾɉ ȺȻȹȳȲȭȹȯȼ-  
ȽȭȰȸȸȾɉ ȼȳȼȽȰȷȾ. 

ȨɍɉɑɥɊ  Ɉ ɇəɊəɟɋɋ 
òVeraó ï Ƚȫȵ ȸȫȲɆȭȫȰȽȼɊ ȽȻȫȸȼȺȹȻȽȸɆȴ ȮȻȾȲȹȭȹȴ  

ȺȻȹȰȵȽ Volvo Group  ȭ ȹȬȶȫȼȽȳ ȫȭȽȹȸȹȷȸɆɀ ȳ ȹȼȸȹ-  
ȭȫȸȸɆɀ ȸȫ ɈȶȰȵȽȻȳɂȰȼȵȹȴ ȽɊȮȰ ȽȻȫȸȼȺȹȻȽȸɆɀ ȼȳȼ-  
ȽȰȷ ȯȶɊ ȽȰȻȻȳȽȹȻȳȴ ȺȹȻȽȹȭ ȳ ȶȹȮȳȼȽȳɂȰȼȵȳɀ ɁȰȸȽ-  
Ȼȹȭ, ȫ ȽȫȵȱȰ ȯȶɊ ȰɄȰ ȬȹȶȰȰ ȵȹȻȹȽȵȳɀ ȺȰȻȰȷȰɄȰȸȳȴ.  
ȋȭȽȹȸȹȷȸȹȰ, òȹȬȶȫɂȸȹ ȾȺȻȫȭȶɊȰȷȹȰó ȽȻȫȸȼȺȹȻȽȸȹȰ  
ȼȻȰȯȼȽȭȹ ȼ ɈȶȰȮȫȸȽȸȹȴ ȵȫȬȳȸȹȴ ȿȾȽȾȻȳȼȽȳɂȰȼȵȹȮȹ  
ȭȳȯȫ ȲȫȺȰɂȫȽȶȰȸȹ ȸȫ ȭȳȯȰȹȻȹȶȳȵȰ, ȵȹȽȹȻɆȴ Tomas  
Mºrk  ȳ Claus  Biller  ȺȹȵȫȲɆȭȫɉȽ ȭ ȵȫɂȰȼȽȭȰ ȺȻȰȶɉ-  
ȯȳȳ, ȺȻȰȲȰȸȽȾɊ ȸȹȭȫȽȹȻȼȵȳȰ ȾȼȳȶȳɊ ȵȹȷȺȫȸȳȳ ȭ Ȱɋ  
ȯȭȳȱȰȸȳȳ ȵ Industry  4.0. 
òȨȽȹ ȸȫɃ ȭȲȮȶɊȯ ȭ ȬȾȯȾɄȰȰ ï ȬȾȯȾɄȰȰ, ȭ ȵȹȽȹ-  

ȻȹȰ ȷɆ ȾȱȰ ȭȼȽȾȺȳȶȳ, ȳ ȵȹȽȹȻȹȰ ȷȰȸɊȰȽ ȬȹȶɇɃȾɉ  
ɂȫȼȽɇ ȽȹȮȹ, ȵ ɂȰȷȾ ȷɆ ȺȻȳȭɆȵȶȳ ȭ ȹȽȸȹɃȰȸȳȳ ȻȫȲ-  
ȻȫȬȹȽȵȳ ȳȲȯȰȶȳȴ, ȺȻȹȷɆɃȶȰȸȸȹȮȹ ȺȻȹȳȲȭȹȯȼȽȭȫ, ȫ  
ȽȫȵȱȰ Ƚȫȵȳɀ ȹȬȶȫȼȽȰȴ, ȵȫȵ ɈȵȼȺȶȾȫȽȫɁȳɊ, ȺȹȼȽȹɊȸ-  
ȸȹȰ ȺȹȯȵȶɉɂȰȸȳȰ [ȵ IoT ] ȳ ȹȬȻȫȽȸȫɊ ȼȭɊȲɇ ȼ ȼȳȼȽȰ-  
ȷȫȷȳ òȲȫ ȺȻȰȯȰȶȫȷȳ PLMó. ȓȲȷȰȸȰȸȳɊ ȮȻȫȸȯȳȹȲ-  
ȸɆ,  ȳɀ  ȵȶɉɂȰȭɆȷȳ  ɀȫȻȫȵȽȰȻȳȼȽȳȵȫȷȳ  ɊȭȶɊɉȽȼɊ ɈȶȰȵȽȻȳɂȰȼȵȫɊ ȽɊȮȫ,  

ȺȻȹȷɆɃȶȰȸȸȫɊ ȫȭȽȹ-  
ȷȫȽȳȲȫɁȳɊ, Ⱥȹȯȵȶɉ-  
ɂȰȸȳȰ ȵ ȹȬȶȫȵȾ ȳ ȭȹȲ-  
ȻȫȼȽȫɉɄȫɊ ȭȫȱȸȹȼȽɇ  
ȺȻȹȮȻȫȷȷȸȹȮȹ ȹȬȰȼ-  
ȺȰɂȰȸȳɊó, ï ȮȹȭȹȻȳȽ  
Ȯ-ȸ Mºrk . 
ȏȫ, ȳȲȷȰȸȰȸȳɊ ȮȻȫȸ-  

ȯȳȹȲȸɆ, ȳ ȻȫȲȷȰ-  ȻɆ 
ȺȹȯȻȫȲȯȰȶȰȸȳɊ  Volvo 
GTO ȸȰ ȯȰȶȫ-  ɉȽ  
ɈȽȹȽ  ȺȰȻȰɀȹȯ ȶȰȮ- 
ɂȰ.  Șȫ  GTO  ȶȰȱȳȽ 

ȨɎËɊɋɓɎɋ   Ɏ   ɕɖɆɐɘɎɐɆ  Ɉ  ɕɔɊɖɆɍɊɋɑɋɓɎɎ 
Volvo Group GTO: ɐɔɓɜɋɕɜɎɥ  Industry 4.0 Ɏ  PLM  

Ɉ  ɉɑɔɇɆɑɢɓɔɒ  ɕɖɔɎɍɈɔɊɗɘɈɋ  ɉɖəɍɔɈɎɐɔɈ 
Verdi Ogewell, ʛʣʘʚʥʳʡ  ʨʝʜʘʢʪʦʨ  ñPLM&ERP  Newsò, PLM-  ʠ  ERP-ʨʝʜʘʢʪʦʨ engineering.com 

ȽɞɜɟɖɞɟɜɌ Volvo Group  



ȸɑɞɚɐɔɖɌ ɚɢɑəɖɔ ɢɔɠɜɚɎɚɕ 
ɓɜɑɗɚɝɞɔ ɝɖɌɣɔɎɌɑɞɝɫ ɓɐɑɝɨ 
http://pts -russia.com/events/item/248 -
acatech -ptc -innoprom.html  

ȯɚɞɚɎɧ ɖ ɜɌɍɚɞɑ ɝ ȶȯȿ, ɛɜɔɘɑɜɧ ɛɜɌɖɞɔɖɟɘɌ 
IIOT ɔ AR Ɏ ȮɄɉ-ȸȴɉȸ Ɏɧɤɗɑɘ ɛɚ ɓɌɛɜɚɝɟ 

ȼɌɍɚɞɌɑɘ ɝ ɛɜɚɘ. ɛɜɑɐɛɜɔɫɞɔɫɘɔ.  

ȰɌɎəɚ, ɘəɚɏɚ. 


